Unraveling the complex regulation of stem cells: implications for aging and cancer.
Substantial progress in embryonic and adult stem cell research in the past several years has yielded a wealth of information regarding the mechanisms regulating self-renewal and differentiation, two processes often used to define stem cells. Recent evidence suggests that epigenetic as well as genetic processes maintain stem cells in a pluripotent state as well as dictate their transition to more restricted stages of development. In this review, we discuss two emerging themes in stem cell biology, epigenetic control of gene expression and post-transcriptional regulation via microRNAs. We summarize how these regulatory mechanisms facilitate various aspects of normal stem cell biology and extend the discussion to their involvement in aging and tumorigeneisis, two biological phenomena intimately tied to stem cells. We speculate that aberrant epigenetic events and altered miRNA expression profiles in aged stem cell populations play important roles in carcinogenesis.